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Studies  on  the  effect  of  anesthetics  on  clusters  of  h  iman  tracheal 
epithelial  cells  have  been  extended  to  lesions  in  the  intracellular  environ¬ 
ment,  Considerable  progress  has  been  made  In  the  cultivation  of  cellt 
from  dental,  pulp  and  membrane  behavior  of  the  KB  cell  line,  AdcUtlonid 
facts  have  been  accumulated  regarding  the  mechanism  of  Actlnomycln  on 
mitosis  The  anti-inflammatory  properties  of  a  water  Insoluble  liver 
extract  as  well  as  organic  and  Inorganic  selenium  have  been  studied  with 
ejqperimentally  produced  granuloma  pouches. 

New  attacks  have  been  made  in  the  study  of  Injury  and  repair  follow 
Ing  the  treatment  of  cells  with  staphylococcus  and  tetanus  toxins.  Effort’s 
to  demonstrate  a  possible  relation  between  Bence  Jones  protein  and  neural 
mechanisms  thus  fir  have  not  been  successful, 

I 

The  Cultivation  of  endothelial  cells  and  of  epithelial  systems  from  the 
lining  of  the  female  reproductive  system  following  their  disaggregation 
with  try/sln  has  led  to  two  publications  which  point  the  way  for  further 
explorations  in  the  physiology  of  cardiovascular  structures  and  of  all 
hollow  organs,  ; 


Note:  Copies  of  this  report  are  filed  with  the  Armed  Services  Technical 
Information  Agency,  Arlington  Hall  Station,  Arlington  12,  Virginia, 
and  may  be  obtained  from  that  agency  by  qualified  Investigators 
working  under  Government  contract,  : 


I.  Mechanism  cf  .^esthesta 


V’e  were  very  fortunate  In  having  Interested  Dr  William  C, 

Yang,  Associate  Professor  of  Pharmacology  cf  the  University  cf 
Southern  California  Schcol  of  Medicine,  in  thla  project-  Collab" 
orarlng  with  our  Mr.  Fred  Strasser,  E>r.  Yang  has  recorded 
cytologlcal  evidences  cf  Injury  following  the  use  of  anesthetics 
and  various  other  drugs  pertinent  to  this  project  A  report  of  this 
effort  Is  In  preparation, 

n  Morphological  Studies 

The  important  findings  In  this  area  have  been  In  the  field  of 
dental  cytology  and  pathology,  A  study  of  the  KB  cell  line,  which 
originated  as  a  squamous  cell  turner  cf  the  oral  cavity,  ts  reported 
In  reference  #2  This  dealt  with  the  membrane  activity  (zeiosis) 
of  cells  in  relation  to  the  nucleus  and  endoplasmic  reticulum. 

We  have  aided  a  second- year  dental  student,  Mr  Larry  Smith, 
who  had  a  fellowship  last  summer  provided  by  the  San  Gabriel 
Valley  Dental  Society,  Mr  Smith  was  successlul  in  the  cultivation 
of  odontoblasts  and  has  prepared  an  excellent  series  of  cinemato¬ 
graphic  records  of  the  actMties  cf  these  cells.  While  t  his  work 
is  not  yet  ready  for  publication,  it  was  presented  at  a  major  dental 
meeting  on  May  21,  1963. 

Using  the  Ir'jw-how  which  was  acquired  in  connection  with  our 
studies  on  the  etfect  cf  prccalne  with  Dr-  Yang  with  the  use  of 
perfusion  char.'ber  technique,  we  have  described  the  cytogathology 
resulting  from  the  application  cf  prccalne  hydrochloride  to  human 
gingival  epithelial  cells  as  well  as  to  connective  tissue  elements 
from  dental  pulp.  The  value  of  such  work  lies  in  the  opportunity 
to  assess  new  local  anesthetics  develcsped  fer  dental  surgery, 

T.ljf,  Dlffoyoiitliil  Actioii  of  Chemicals  on  Cell  Organoids 

Dr-  Donald  Rounds  has  continued  to  accumulate  data  on  the  effect 
of  Actinomycin  on  various  cell  lines  in  relation  to  the  potentiation 
of  anti-tumor  activity  of  this  drug. 

An  observation  that  cells  treated  with  the  anti-cancer  drug, 
Actinomycin,  simvlved  for  a  longer  period  of  time  in  complete 
medium  than  when  treated  in  a  balanced  salt  solution  led  to  a  stuefy 


of  the  combination  of  Actlnomycln  and  adenine- containing  compounds 
ft  was  hoped  ihat  the  results  of  such  a  study  would  lead  to  a  better 
understanding  of  the  mechanism  of  action  of  Actlnomycln  and,,  per¬ 
haps,,  enhance  the  differential  toxicity  of  the  drug, 

ft  was  fo.nd  that  adenine-  containing  compounds  promoted  sur¬ 
vival  of  cell  lines  during  a  48- hour  treatment  with  1  gamma/ml 
Actlnomycln  P2,  ilie  compounds  could  be  arranged  In  order  of  their 
effectiveness,  as  follows;  adenosine^  AMP  >  A  DP  ■  FAD  = 
riboflavin >  ATP  =  adenine.  Adenine  and  ATP  had  little  effect  on 
sui’-iv^  AdencsLne  produced  a  two-fold  survival  in  HeLa  ceils, 
four-f  'ld  in  KB  cells  and  a  five-fold  increase  In  cells  from  conjunctiva 
and  human  lung  lines 

The  control  rate  of  mitosis  appeared  to  be  maintained  in  the  cell 
lli‘,eo  of  noomallgnant  origin  (conjunctiva  and  lung)  when  Actlnomycln 
and  uo'encslne  were  administered  simultaneously,  but  this  treatment 
produced  a  significant  depression  of  the  HcLa  ajjd  KB  mitotic  Indices. 

The  effect  of  Actlnomycln  on  the  reduction  of  nucleolar  mass  was 
not  ?Ifcot?d  by  the  addition  of  adenosine,  ft  was  thought  that  adenosine 
survival  wae  not  mediated  through  an  enhancement  of  RNA  synthesis 
The  prov  int.on  of  mltcchondrlal  fragmentation  with  adenosine  suggests 
that  cxldatlon-phosphorylatlve  pathways  may  be  maintained.  The  lack 
of  r-^spoase  to  ATP  treatment  may  be  related  tc  differences  In  the 
rate  of  membrane  permeability  of  phosphorylated  compounds  This 
possibility  is  under  Investigation, 

IV,,  Multiple  Myeloma 


Clinical  colleagues  have  observed  that  multiple  myeloma  patients 
with  Bence  Jones  protein  patterns  showing  an  elevation  In  the  gamma 
globulin  region  sustained  relief  from  pain  when  treated  wllh  cyclo- 
leuclns  (NSC  1026),  Elevations  of  other  globulin  peaks  showed  no 
such  association  with  pain  relief.  An  attempt  was  made  to  establish 
a  test  system  which  would  yield  quantitative  data  pertinent  to  this 
observation. 

Serum  from  patients  having  Bence  Jones  protein  was  collected 
together  with  suitable  Bence  Jonee-Tree  sera  from  control  patients. 
Eagle's  medium  was  reinforced  10  per  cent  serum  of  both  types 
for  usw  In  the  cultivation  of  dor  sal  root  ganlia  with  the  hope  of 
determining  whether  or  not  any  asp  cot  of  the  regeneration  of  sensory 
nerves  might  be  Influenced  by  the  precence  of  the  Bence  Jones  protein 
While  only  a  few  e^qjerlments  have  been  performed,  the  results  thus 
far  have  been  negative. 


As  stated  in  cur  research  grant  application  dated  May  29,  1962 
Mr  Joel  Adams  Is  accumulating  data  for  his  Ph,  D  thesis  In  this 
laboratory  During  the  past  few  months  Mr,,  Adams  has  perfected 
his  technique  fcr  cloning  cell  lines  according  to  the  original  sugges 
tlcn  of  T  T  Puck,  He  has  accumulated  relatively  large  quantities 
of  Hel  I  cells  and  has  worked  out  the  phenolic  extraction  technique 
for  the  Isolation  if  DNA  He  has  also  demonstrated  that  such  purified 
DNA  enters  HeLa  cells  with  the  use  of  the  acridine  orange  fluorescent 
technique,  His  goal  Is  to  alter  the  genome  of  a  cell  line  with  respect 
to  some  easily  del'Inable  metabolic  marker 

Considerable  atfemlon  has  been  focused  on  changes  In  the 
character  of  cell  populations  as  measured  by  marker  chromosomes 
For  several  years  we  have  been  following  the  behavior  of  a  synovial 
cell  line  derived  from  a  patient  with  "degenerative  arthritis  "  A 
report  on  the  chromoscmes  of  this  line  Is  given  In  the  blbllogrophlc 
citation  1 

Dr,  M  Roberts  has  received  aid,  in  part,,  from  this  grant  In 
pursuli^  his  studies  cn  anti- Inflammatory  agents  ft  has  been 
possible  to  demonstrate  that  the  factor  which  had  therapeutic  possi¬ 
bilities  was  contained  In  a  water  Insoluble  fraction  of  liver  Beycnd 
this.  It  was  established  that  not  only  organic  but  inorganic  selenium 
might  be  responsible  for  the  anti-inflammatory  effect  which  could 
be  measured  with  experimentally  produced  granalnaa  pouches  These 
results  appear  in  references  3  and  4 

From  the  cytologlcal  point  of  view,,  the  effect  of  selenium  is  being 
examined  with  a  variety  of  techniques,  1  has  been  found,  with  the 
use  of  the  Coulter  cell  counter,  that  between  5  and  10  gamma  per 
milliliter  of  sodium  selenite  all  cells  die  within  72  hours.  Employing 
a  larger  dose  (100  gamma)  but  for  a  period  of  only  five  hours, 
cinematographic  studies  have  revealed  progressive  changes  in  the 
mitochondria  extending  from  a  beaded  appearance  to  the  formation 
of  numerous  large  vesicles.  Using  a  Beckman  Splnco  physiological 
gas  analyzer,  we  are  attempting  to  correlate  selenium  Injury  to 
mitochondria  with  a  temporary  increase  In  oxygen  consumption, 

A  very  Important  new  chapter  for  experimental  studies  has  been 
opened  with  the  use  cf  the  technique  of  trypslnlzlng  hollow  organs 
so  as  to  disaggregate  their  lining  cells.  The  paper  by  Pomerat  and 
Slick  deals  with  the  behavior  oT  endothelial  cells  collected  from  the 
rabbit  aorta,  while  Dr  Carlo  Valenti,  who  worked  in  this  laboratory 
for  some  three  months,  received  support,  In  part,  from  this  grant 
in  the  preparation  of  a  study  dealing  with  the  epithelial  cells  from 
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the  female  reproductive  tract  harvested  as  a  result  of  Introduci  ig 
trypsin  In  the  cavity  of  various  organs  from  this  system  (see  r?fs  5 
and  7}  It  has  been  suggested  in  these  papers  that  there  is  an 
Impcrtant  c-ppcr  tunity  for  the  analysis  of  tissue  repair  with  the  u?e  of 
this  method  The  cavtty  of  all  hollow  o/gansj  particularly  thoS'> 
obtained  as  surgical  specimens  can  provide  epithelial  cells  wht  se 
i)ehavlor  can  be  followed  with  In  vitro  techniques  Suggestions 
have  been  made  for  future  work  directed  at  the  elucidation  of  rep  irative 
endocrine  control  and  neoplastic  mechanisms 


_  _ 


is  wOuSUltXarat  In  the  Curry  Cabral  Hospital, 


Dr  Jose  Slmoec 
Medico  des  H  C  L  .  In  Lisbon.  Portugal,  studied  with  us  for  a 
period  of  seven  months  as  a  fellow  of  the  Funda9ab  Calouste  Gulbeaklan 
After  learning  basic  tissue  culture  methods,  he  directed  his  attention 
at  the  mechanism  cf  action  of  tetanus  toxin  on  living  cells.  He  en¬ 
countered  two  major  difficulties  In  obtaining:  (1)  preservative-free 
toxin  of  sufficient  strength,  and  (2)  toxin  which  did  not  contain  spores. 
The  removal  of  spcres  from  test  material  with  various  filters  proved 
difficult,  but  the  obstacle  was  overcome  with  high  speed  csntrlfugatlea. 
On  the  positive  side,  he  was  rewarded  with  the  preparation  of  extras 
ordinary  time  ’.jpse  cine  records  showing  the  Ingestion  and  subsequent 
fate  of  tetanus  spcres  by  cells.  Unfortunately,  this  work  has  net  yet 
been  brought  to  a  publishable  stage,  but  it  is  hoped  that  this  goal 
be  met  In  the  near  future 


A  publication  which  had  been  reported  in  our  previous  renewal 
as  "In  press"  has  been  published  (item  6).  This  study,  calling  atten¬ 
tion  to  cytologlcal  factors  involved  tn  Injury  and  repair  follGwing 
staphylococcus  toxin  and  antiserum,  provoked  very  considerable 
interest.  V'e  have  accumulated  more  than  300  reprint  requests  for 
this  publication.. 
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